Six groups have independently succeeded in generating functional human neurons by direct conversion of skin fibroblasts in vitro (Ambasudhan et al., 2011; Caiazzo et al., 2011; Pang et al., 2011; Pfisterer et al., 2011; Qiang et al., 2011; Yoo et al., 2011) . Their work is based on a recent research breakthrough which enables mouse fibroblasts to be directly reprogrammed into neurons by the expression of only the three transcription factors (TFs), ASCL1/MASH1, BRN2, and MYT1L (ABM) (Vierbuchen et al., 2010) . However, the same combination is not as proficient to elicit a similar outcome in post-natal human fibroblasts generating neurons with limited functional properties (Pang et al., 2011) . From this standpoint, these groups succeeded in promoting neurogenesis in human fibroblasts by adding to the original cocktail new TFs and eventually microRNAs (miRNAs). Indeed, supplementing the ABM combination with ZIC1 or NEUROD1/2 enables the generation of functional neurons from post-natal human fibroblasts (Pang et al., 2011; Qiang et al., 2011; Yoo et al., 2011) . In particular, NEUROD1/2 are bHLH factors that have been shown to exert a strong proneuronal activity and are expressed in overlapping areas with the ABM factors during central nervous system development and adult neurogenesis (Hevner et al., 2006) . Thus, it is not surprising from a biological standpoint that NEUROD1/2 are able to synergize with the induced neuronal (iN) cells inducing factors. It would be appealing to understand whether these TFs physically interact with each other forming multiproteic complexes and binding to common targets in order to promote cell conversion. Through a hypothesis-driven approach, two of these groups (Ambasudhan et al., 2011; Yoo et al., 2011) showed that miRNAs can synergize with the reprogramming factors for sustaining the conversion of human fibroblasts into neurons. Ambasudhan et al. (2011) found that miR-124 induced neurogenesis by complementing with the BRN2 and MYT1L factors. Surprisingly, here for the first time ASCL1/ MASH1 was found dispensable for direct neuronal reprogramming. Yoo et al. (2011) further elaborated the cocktail describing a strong cooperative effect in neurogenesis when miR-124 was combined with miR-9/9*. Indeed, both miR-124 and miR-9/9* are co-expressed in post-mitotic neurons and promote neuronal differentiation (Shibata et al., 2011) . How can their activity complement the action of TFs? In a general prospective, the reprogramming factors are known as transcriptional activators; on the other side, miRNAs exert their function through a direct repression of multiple genes. Thus, it is conceivable that miRNAs provide a direct and effective repressive action targeting a specific set of genes not directly bound by the TFs that need to be inhibited for improving and accelerating cell reprogramming. A further possibility is that miR-124 and miR-9/9* regulate gene expression promoting a pervasive chromatin remodeling process. Indeed, Yoo et al. (2009) previously showed that both miR-124 and miR-9/9* control the expression of the subunits composing the BAF -chromatin complexes, which act globally in the genome to control polycomb repressive complex 2 and the H3K27me3 repressive marks. Interestingly, these miRNAs when expressed in neural cells facilitate the formation of BAF complexes that promote neuronal differentiation, thus suggesting that they can exert a similar role during fibroblast neuronal conversion as well. Thus, miRNAs might synergize with TFs at least in a dual manner by repressing a distinct set of genes which complement with those re-activated by the exogenous factors as well as modifying the epigenetic chromatin landscape of the target cells. Noteworthy, only when miRNAs were added to the reprogramming cocktail, the induced neurons developed spontaneous synapse activity without the need of co-cultures with 'exogenous' mouse neuronal cells (Ambasudhan et al., 2011; Yoo et al., 2011) . This might suggest that miRNA supplementation enhances neuronal maturation, an assumption that is also corroborated by a pronounced dendritic arborization of the reprogrammed neurons (Yoo et al., 2011) . However, more solid evidences need to be collected to confirm this hypothesis. Independently by the reprogramming cocktail used by these authors, the majority of the reprogrammed neurons obtained were glutamatergic (vGLUT1 + ) with only a residual amount of GABAergic neurons. Nonetheless, understanding how this small fraction of GABAergic neurons is generated might offer a robust way to derive Efficiency of neuronal reprogramming is ≤5% at average among those reported studies, which is a rather low ratio but still compatible with many of the next applications of this technology. However, Yoo et al. (2011) reported that the efficiency was even further reduced when starting from adult human cells and neuronal maturation is delayed as well. Thus, it is reasonable that reprogramming procedures need to be further improved in order to allow an extensive and straightforward use of adult cells. Another issue might be regarding reprogramming efficiency at different in vitro passages of the fibroblasts. Indeed, Ambasudhan et al. (2011) wrote that the cells employed for reprogramming were exclusively from early passages (P2-P5). Thus, it would be informative to know whether iN neuronal production remains stable over passages or, alternatively, if in vitro culturing restrains their conversion potential. Fibroblasts are known to become senescent after a limited number of passages in vitro and this might limit the amount of neurons which can be generated from each skin biopsy. Although these numbers might not be limiting for in vitro studies, they might not represent enough cells for in vivo cell-replacement approaches. Thus, it would be relevant to explore new cellular sources with a higher renewable potential and, maybe, also with an easier accessibility than skin fibroblasts. 
